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@ Use of phytic acid or a salt thereof for treating or preventing diabetic diseases. 

(g) Phytic acid or a salt thereof is known for pharmaceutical 
use; they are now administered orally as a preventive or 
treatment for diabetic diseases, especially diabetes. Suitable 
non-toxic salts are metal salts and salts of an organic base, a 
basic amino acid or an organic ester residue. 

Phytic acid or a salt thereof is also of benefit to normal 
individuals in that it reduces body smells such as bad breath 
and perspiration smells. 

The phytic acid or salt may be contained in a foodstuff, 
confectionary, liquid or pharmaceutical type of composition. A 
daily dose of 1-100 mg per kg body weight is suitable. 
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Description 

use OP ^ *C» OB A SALT THBn.OF ™ea.« O- P-B/HKnM. OUB^ "SEASES 

food or drink. , ^. .^^1 .o induced bv imbalanced meals and obes'rty by way of 

Tr^atS^rsucH diseases are — 

the progress thereof and preventing ^^"^PSro? iS aS^o^l^ ad diabetic medicines and (3) 

appropriate dietary cures 2 adm.™ Jrat on of msu^n a^^^^^ ,^ comt>lnat.on 

the administration of medianes to ^"'^^yJ^^t.m anSneslum salts ^ 

Phyticacids are found widelyinplantsascaaumandrna^^^^^^^^ ^ ^^^^.^^^ ^ ^^^i^g for 

instance rice bran contains as high as ».& ^° J' ' 

commercial phytic acid and m phanT.aceutical applications, calcium phytate 

Phytic acid and its salt have been "^f ^ ^^^^^^^ P" JeT^^^ sodium phytate as a preventive for calcium 

calcium ions and anticorrosives ^or^et^^- ^ay be effective in lowering blood 

However, it has not been reported to <^»te ^^^P^y^^^^^^^^^ 

sugar and be used as preventatK/es ^'^'^^remed.es fo^^^^^^^ ^^^^.^^ effective 

X general obiect of the preset .nventlon .^^^^^^^ ^^.^^ complications caused by 

in lowering blood sugar, remedies and prevent.v^^^^^^ individuals to promote heaitli. 
diabetes, and to provide VL5vSnfet?recl ^ 

The inventors have discovered that °^tafbSTersS^^ smell and urinous smell. In particu ar. 

acid serves to reduce body smells, especially bad breath p^ ^^^^ ,^ accomplished by the 
detailed studies of the e««=^^°V^'"°rrL^iorcauseTi ^^c lZ, and has further indicated that phytic 

diabetic diseases. . j ^ salt thereof in a functional diet for healthy 

The present invention also provides use of phytic acta or a sa. 
individuals or individuals with diabetic diseases. nreventive effects obtained when phytic acid 

l^e present invention relates to the allevlatWe r^^^^^^^^^ prevem>ve effe^^^ ^^^^^ diabetes and 
and its salt(s) are appUed to the processes o^^^^^^^^^ '^^^ of such effects Phytic 

s^r^^str^^^^^^^^ 

^:S;:^TS^sTs::Z:^ - then ora„y administered, or orally 

administered In the form of powders °f Sranules. administered to humans 

geraC^u,rsraSs^rtS 
'^ThrpCru:;;r-^^ 

organic salts, basic amino acids and organic ester r^^^^^^ ^„3f,dine phytate. 

sodium phytate. ammonium Pf'V^*^- f ^hS^^^ and glucamine phytate. The 

monoethanolamine phytate. diethanolamine phytate tpMnano 1^ » ,^ g^ld. 

phytates may also take a -o'^P^^^'^^il;'^"^^^^^^^^^ 
In various preparations, phytates and their mixtures ^ P" "J^^^^ ^^^^^ because of their strong acidity. 

55 Table 1. 



60 



2 



Bases 


pH: 
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Table 1 
6.00 


7 HA 

/.LKJ 


ft nn 


NaOH 




7.34 


8.21 


8.94 


KOH 




7.34 


8.23 


8.94 


LiOH 




7.41 


8.38 


9.30 


NH4OH 




7.61 


8.55 


9.45 


HOC2HCH2NH2 




7.72 


8.68 


9.52 


(HOCH2CH2)2NH 




7.54 


8.45 


9.31 


{HOCH2CH2)3N 




7.20 


8-53 


12.1 


N-Methylglucamine 




7.62 


8.49 ' 


9.25 


L-Arginine 




7.79 


8.67 


9.60 


L-Lysine 




8.01 


8.98 


10.0 


L-Histidine 




11.3 







5 



15 



The compositions used in the present invention are so safe that they are continuously usable, and are 
effective for alleviating diabetes by their continued use or administration. 

The compositions used herein, and specific examples thereof may be the same as disclosed in our EPA 20 
89302267.3 wherein phytic acid is used as an antidote to poisoning by drugs or alcohol. 
The present invention will later be described with reference to the accompanying drawings, In which :- 

Figure 1 is a graph Illustrating a change of free fatty acids in blood with a change in the amount of phytic 
acid administered, and 

Figure 2 is a graph illustrating the results of induction-testing-with-time of free fatty acids after the 25 
administration of phytic acid. 



Examples 

30 

The present invention will now be explained in detail with reference to the following illustrative Examples. 
Example 1 

35 

Composition a 

Twenty-nine (29) g of sodium hydroxide and a suitable amount of refined water are added to 660 g of phytic 
acid (as an anhydride) to obtain a liquid adjusted to pH 6. 

40 



Composition b 

Four hundred and twelve (412) g of potassium hydroxide and a suitable amount of refined water are added 
to 660 g of phytic acid (as an anhydride) to obtain a liquid adjusted to pH 6. 



Composition c 

One hundred and seventy-seven (177)g of lithium hydroxide and a suitable amount of refined water are 50 
added to 660 g of phytic acid (as an anhydride) to obtain a liquid adjusted to pH 6. 



Composition d 

55 

Five hundred and eighty-one (581) g of ethanolamine and a suitable amount of refined water are added to 
660 g of phytic acid (as an anhydride) to obtain a liquid adjusted to pH 8. 



Composition e ^ 



Nine hundred and seventy-nine (979) g of diethanolamine and a suitable amount of refined water are added 
to 660 g of phytic acid (as an anhydride) to obtain a liquid adjusted to pH 8. 
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COHEOSmoni „t of refined water are 

99^^^ , a suitable an,ount of refined 

ComB2!!S2Ilil ^ flned water are added 

^^^^^"^ . a suitable amount of refined water 

- -^.•r=r_-=^=^~- 
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.dred and ^f^^srl^o'^^^^^^^^^ KnM^ « ^ obtain a .M^^^-^ ^' " ^ 



its 



refined 
These Ci 



obtained. 
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-..onKcontaining 200 mg of phytic acd) to 
UctoseisaddedtotbecomposmonHcon 

composition. 

""""""" 

composition. 

CoiSEOSltioiLC^^^ ,,,,, , ,ota> of 1000 mg of 

Refinedwaterisaddedtotnecompos,t.oni( 

55 a composition. 
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Production Example 1 (Elixir) 

Composition C 100 g (10 g 5 

calculated as 
phytic acid) 

Compound 24 ml 

orange extract 

Ethanol 400 ml 10 

Glycerine 400 ml 

Refined water Total: 1000 ml 

Predetermined amounts of the aforesaid components are uniformly mixed together to obtain a colorless and 
clear elixir preparation. A five-milliliter dosage of this elixir preparation contains 50 mg of phytic acid. 15 

Production Example 2 (Capsules) 

Composition A 200 mg (40 mg 

calculated as 20 
phytic acid) 

Lactose 20 mg 

Com Starch 38 mg 

Magnesium 2 mg 

stearate 



25 



30 



Predetermined amounts of the aforesaid components are uniformly mixed together and packed in No. 2 
capsules. One such capsule contains 40 mg of phytic acid. 

Production Example 3 (Granules) 

Composition A 600 mg (120 mg 

calculated as 
phytic acid) 

Lactose 140 mg 35 

Corn starch 250 mg 

Hydroxypro- 10 mg 

pylcellulose 

Predetermined amounts of the aforesaid components are uniformly mixed together, and the mixture is then 40 
wet-granulated with water and ethanol into granules. One hundred and twenty (120) mg of phytic acid are 
contained in an one-gram dosage of such granules. 

Production Example 4 (Powder) 

The composition A is divided and heat-sealed in aluminium to obtain wrappers each of 1.5 g. 45 

Production Example 5 (Tablet) 

Composition A 100 mg (20 mg 

calculated as 50 
phytic acid) 

Corn starch 19 mg 

Crystalline 30 mg 

cellulose 

Magnesium 1 mg 

stearate 

Predetermined amounts of the aforesaid components are uniformly mixed together, and the mixture is then 
compressed into tablets each of 7 mm in diameter and 150 mg in weight. One such tablet contains 20 mg of 
phytic acid. ^ 
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Composition C ^ phytic acid) 

300 g 

5 White sugar ^50 g 

D-sorbi- 

tol(700/o) Q 3 g 

Methyl 

p-oxybenzoate ^^^^ 
Propyl 

p.oxybenzoate ^ 
sodium citrate ^ ^ ^ 



15 



;:rd water Tota.: 1000m. 



^ production Example 7 (Dry syrup) 

. o 100 mg 110 "^9 

Composition B calculated as 



2 4 mg 

25 sodium citrate 

Citric 

anhydride ^7 g 

Tragacanth 

po^^^^^ suitable 
30 White sugar ^rr\o\sr\\ 

3.0 mg 



phytic acid) 



3.U mg 

Hydroxypro- 
pylcellulose ^^.^ ^^ amount 
Perfume ^^^^^^ 

-u.f+ii- arid. 



40 ot phytic acid. 

production Example 8 (Troche) 

100 mg (20 mg 
Composition A calculated as 



45 



50 



870 mg 

White sugar 
Lactose 



V^tiiw — 

phytic acid) 
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' . lU my . 

Magnesium ^ ^ together m the 

stearate . ^^.^e sugar are ^^'^""'"^XS 



60 



65 



6 



EP 0 342 955 A2 



Production Example 9 (Candy) 
Compositions 100 mg 



(10 mg 
calculated as 
phytic acid) 



White sugar 
Starch syrup 
Perfume 



2400 mg 
1500 mg 
slight amount 



Of the aforesaid components. 240 g of white sugar and 150 g of starch syrup are mixed with 100 g of refined 
water. After melting by heating, the mixture is sieved for the removal of foreign matters. The resulting liquid is 
concentrated under pressure with the application of heat for dehydration to prepare a starch syrup dough 
having a moisture content of 2 to 3 o/o at 1 30 to 1 50" C. Added to this dough are 10 g of the composition B_and a 
slight amount of perfume, and the product is molded to obtain candies each of 4 g in weight. Each candy 
contains 10 mg of phytic acid. 

Production Example 10 (Magnesium Citrate Oral 
Solution) 



Composition C 



Syrup 

Refined water 



3 g 



2.5 ml 
Total: 30 ml 



(300 mg 
calculated as 
phytic acid) 



Predetermined amounts of the aforesaid components are uniformly mixed together into"Iimonada". A thirty 
(30) -milliliter dosage of such limonadas contains 30O mg of phytic acid. 



Production Example 11 (Granule) 



Composition D 



Garlic powders 
Lactose 



500 mg 



750 mg 
suitable 
amount 



(100 mg 
calculated as 
phytic acid) 



10 



15 



20 



25 



30 



35 



Predetermined amounts of the aforesaid components are unifomnly mixed together, and are then 
wet-granulated with water and ethanol into granules. One hundred (100) mg of phytic acid is contained in an 
1.5-gram dosage of such granules. 

Production Example 12 (Drinkable Solution) 



Composition C 



Mel 

White sugar 
Citric acid 

Sodium citrate 

Peppermint 
Refined water 



1 g 



0.5 g 
2.0 g 
suitable 
amount 
suitable 
amount 
slight amount 
suitable 
amount 



(100 mg 
calculated as 
phytic acid) 
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Predetermined amounts of the aforesaid components were uniformly mixed together into a colorless and 
clear internal liquid preparation. A thirty (30)-miltiliter dosage of this liquid preparation contains 100 mg of 
phytic acid. 
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Composition D 
Avisel 

Garlic powders 

Liglit silicic 
anhydride 
Corn starch 



phytic acid) 

0.18 g 
0.75 g 
0.256 g 

suitable 
amounts 



15 



, by a convent'ona, n^ethod. 

.edete..ed a.ou.s on. a. .esaid components, g 

^^.e.su.ect.to.a.ty.st.^ 
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P.EX.8H* 
P.EX.91* 
P.EX.10J' 

p.Ex.12f 



PTP 

Glass Bottle 
Munninium 

Wrapper 
Aluminium 

SP 

Aluminium 
Bag 

Glass Bottle 
Aluminium 
Wrapper 
Glass_Bottle_ 



99.7 

99.9 

102.1 
100.3 

100.1 



99.2 

100.9 
100.1 
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A* : Erixir. 
B* . Capsule, 
Q« : Granule, 
Q* . Powder. 
E*: Tablet 
F*: Syrup. 
Q.. Dry Synjp. 
H* . Troche, 
l-; Candy, 
y : Limonada. 
K*- Granule, 
L*; Drinkable Solution. 
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Test Examples 

1. Effect on the Suppression of Glycosuria In Mice witfi Alloxan Diabetes 

5 

(a) Test Animals and Procedures 

Used for testing were three groups of ddy male mice each weighing about 20 g (21 to 23 g) and fasted for 
three hours, five per group. The testing control was intraperitoneally administered with sodium phytate in a 
ratio of 100 to 200 mg/kg, while the normal and control groups were dosed with physiological saline in a ratio of 
10 ml/kg. The control group was also administered with alloxan in a ratio of 75 mg/kg through the tail vein. 10 
Twenty-four hours after the administration, blood was collected with the animals under etherization from the 
descending aorta to measure the concentration of blood sugar and ketone body (acetoacetic acid and 
P-hydroxybutyric acid) in plasma with an autoanalyzer (Hitachi, Model 705). 

(b) Test Reagents 

1) For the measurement of blood sugar. Glucose HA Test WAKO (by Wako Junyaku Co., Ltd.) was 
used. 

2) For the measurement of acetoacetic acid. Ketone Test A Sanwa (sold by Sanwa Chemical Institute 
Co.. Ltd.) was used. 

3) For the measurement of p-hydroxybutyrlc acid. Ketone Test B Sanwa (sold by Sanwa Chemical 
Institute Co., Ltd.) was used. 

(C)TGSt Results 

The results are set forth in Table 3, from which it is found that the concentration of blood sugar tends to drop 25 
with the administration of 100 mg/kg of sodium phytate, and such a tendency turns significant with 200 mg/kg. 
It is also noted that the concentration of ketone body tends to drop in either case. This indicates that sodium 
phytate is effective to suppress glycosuria. 

Table 3 30 



Dosage of Na Sugar In mg/d/ Ketone Body in p,mol// 

Phytate in mg/kg 

(1) (2) 



Normal Group 




189 


0 


114 


Control Group 




548 ±46 


44 


635 


Test Group 


100 


291 ±117 


5 


194 


Test Group 


200 


147±14 


14 


154 



35 



40 

2. Induction of Lipoprotein lipase (LPLfor short) - effective to cure secondary diseases developed by diabetes 

(a) Test Animals and Procedures 

In a range of 1 to 50 mg. sodium phytate was administered under to four groups of Wistar rats, each weighing 45 
190 to 200 g and previously fasted for 12 hours or longer, five per group. Five minutes after the administration, 
blood was collected from the descending aorta. Sodium citrate was added to the collected blood to regulate 
its final concentration to 3 mg/ml, which in turn was centrifuged to obtain plasma. 

(b) Test Procedures ^ 
The activity of LPL In the obtained plasma was determined by the measurement of liberating fatty acids. 

The free fatty acids were measured with NEFAC Test Wako-Kit (by Wako Junyaku Co., Ltd.). 

(c) Test Results 

55 

1) The results of changes in the free fatty acids with changes In the dosage are shown in Figure 1. 

By measurement, it has been found that the free fatty acids are induced depending upon the amount of 
sodium phytate in the range of 1 to 50 mg/kg/weight, but the animals are killed with a dosage exceeding 50 
mg/kg/weight. 

60 

2) Results of Induction-with-time of Free Fatty Acids 

With an intravenous injection of sodium phytate in an dosage of 20 mg/kg/weight, the maximum induction of 
LPL occurred five minutes after the injection, and was sustained over about 40 minutes, as can be seen from 
the results shown in Figure 2. 

From the foregoing results, it has been found that the present invention is effective In lowering lipid levels. 65 
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Production E^^"^P^^ ^^^"^^^^^^^^ are shown in Table 4. 
without phytic acid. The resuii 



Table 4 
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Indistin- 
guishable 
from 
phytic 

acid-tree 
steaks 



Better 
than 
phytic 

acid-free 
steaks 



Bad 



20 



25 



Taste 

Edibiiity ^ -19 0_ 

Sni?L— — , in taste edibility and smeil. and is effective 

as a food flavoring matenai. Example 12 was 



Table 5 



30 



35 



Good 



indistin- 
guishable 




Drinkabillty 
Effects 



40 



(a) 
Recovery 

from 
fatigue 

lb) 

Ameliora- 
tion of 
conditions 



condmons________ _ suggesting that it 

effective as a food additive. 
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J^J^^ss. 3 ^,3,,, san is -^S^mino acid or an organ, ester 

"inri? or a non toxic s^t with an organ.c base. 

non-toxic metal saii. * 
residue. 
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F I G. I 



CHANGES OF FREE FATTY ACIDS 
WITH CHANGES IN DOSAGES 




O 10 20 

DOSAGES { mg / kg ) 
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RESULTS OF 

I NDUCTION-TESTING-WITH-TI ME 
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© Use of phytic acid or a salt thereof for treating or preventing diabetic diseases. 



® Phytic acid or a salt thereof is known for phar- 
maceutical use: they are now administered orally as 
a preventive or treatment for diabetic diseases, es- 
pecially diabetes. Suitable non-toxic salts are metal 
salts and salts of an organic base, a basic amino 
acid or an organic ester residue. 

Phytic acid or a salt thereof is also of benefit to 
normal individuals in that it reduces body smells 
such as bad breath and perspiration smells. 

The phytic acid or salt may be contained in a 
foodstuff, confectionary, liquid or pharmaceutical 
type of composition. A daily dose of 1-100 mg per 



kg body weight is suitable. 



Xercx Copy Centre 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



iiuiiii^iJoNiisSis^^ 



left-hand column, lines 55-57. page ^<io, 
line 42 ' 

.M. CUN. NUTB.. vol. 46. no. ^^^^^^S^tJi. 
Z. society .or Clinical Nutr.t|on; L.U. THOMP ^^^^ 
-Phytic acid and calcum a«ec the m ^^^^^^^.g. 

starch digestion and ^l^^^!^^Z^':Sco^--^-^ "nes 3-8, 
• Page 470, figure 5. P^Qe 47i. ^^j^n^n. 
right-hand colutT,n, lines 33-41, page'* 

lines 17-30' 

Xhe whole document 
^p.^.O ^79 440 (SIREN MATTl) 
Page 36 ' 

betic complications'* 
Pages 603-604 ' 



to ciatm 
1-7 



Application Number 
EP 89 30 4984 



CtASfilFlCATlON OF THE 
APPLICATION (int. Ct.5) 



A 61 K 31/66 



1-7 



1-7 



TECHNICAL FlELOS 
SEARCHED Qnt. Cl.S) 



1-7 



1-7 



A61 K 



1-7 




GERLl P.F M. 



CATEOORV OF CITED DOCUMENTS 

-rrrnr^ir/A^f^: 

document ot the wmecatagory 
A- technological background 
O*. non-written disclosure 



I : dwum«nte,..d tor other r..»ont 

„.;..ro.m...-P...n.U.«V.corr«Pona.n, 

document 



